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..-   ABSTRACT 

This  Note  presents  observations  on  a  little-known  mode  of 
!       tree-bole  ignition  by  lightning  in  which  a  fire-setting 
discharge  partially  superimposes  its  furrow  upon  an  older 
lightning  scar  and  causes  ignition  in  the  older  injury. 

Lightning  strikes  thousands  of  trees  around  the  world  every  day.     In  most  instances 
a  discharge  does  not  cause  fire  but  inflicts  structural  damage  on  the  struck  tree. 
The  extent  of  damage  ranges  from  no  obvious  injury  at  all  to  virtual  destruction  of  the 
tree.  3    In  conifers,  the  most  common  damage  effect  is  a  shallow  furrow  2  to  10  inches 
wide  that  spirals  along  the  trunk,  exposing  only  the  outermost  layers  of  sapwood  in 
its  path.  h 

SUPERIMPOSED  LIGHTNING  FURROWS 


Occasionally  lightning  strikes  the  same  tree  more  than  once  during  the  tree's 
lifetime.     When  this  happens,  the  later  discharge  sometimes  follows  essentially  the 
same  path  taken  by  a  previous  discharge  along  the  tree  bole.    Thus,  one  furrow  is 
partially  superimposed  upon  the  other.     I  have  seen  evidence  of  this  on  11  live  conifer 
trees  in  western  Montana.    Three  of  the  lightning  events  resulted  in  fire.     In  all 
three  instances  the  evidence  suggests  that  ignition  occurred  in  superimposed-furrow 
regions  on  the  boles.    This  Note  briefly  describes  these  three  events  and  places 
emphasis  upon  the  most  recent  one,  for  which  both  the  fire-setting  discharge  and  its 
effects  were  documented. 


1  Most  of  the  information  presented  in  this  Note  was  published  in:  Taylor,  Alan  R. 
Superimposed  lightning  scars  and  tree-bole  ignition  by  lightning.  Fire  Control  Notes 
30(1) :  9-10,  Winter  1969. 

2  Stationed  at  Northern  Forest  Fire  Laboratory,  Missoula,  Montana  59801. 
3Taylor,  Alan  R.     Lightning  damage  to  forest  trees  in  Montana.     Weatherwise  17(2) 

61-65.  1964. 

^Murray,  J.  S.     Lightning  damage  to  trees.     Scottish  Forest.   12(2)  :70-71 .  1958. 
Also:  Taylor,  Alan- R.     Diameter  of  lightning  as  indicated  by  tree  scars.     J.  Geophys . 
Res.   70(22) :5693-95.  1965. 
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THREE  INSTANCES 

My  first  experience  with  this  phenomenon  occurred  on  June  30,  1962.     On  the 
previous  day  lightning  had  struck  and  ignited  a  small   (40  ft.  tall,   12  in.  d.b.h.) 
ponderosa  pine  (Pinus  ponderosa  Laws.)  near  Missoula,  Montana.     On  the  middle  20  feet 
of  this  tree  was  a  shallow,  spiral  lightning  scar  several  years  old,  partially  closed 
and  containing  exuded  resin.     Superimposed  on  the  lower  end  of  this  scar,  which  termi- 
nated about  12  feet  above  ground,  was  a  new  lightning  furrow.  Evidence  at  the  scene 
and  an  interview  with  the  smokechaser  clearly  indicated  that  the  more  recent  discharge 
ignited  the  resin-covered  fuel  in  the  lower  section  of  the  older  scar.     A  burning 
wood  sliver,  3  feet  long,  was  ejected  from  the  old  wound  and  stuck  in  the  ground  some 
13  feet  from  the  burning  tree. 

The  second  event  occurred  on  July  15,   1963,  when  lightning  struck  and  fired  a 
large  (96  ft.  tall,  35  in.  d.b.h.),  live,  open-grown  ponderosa  pine,  also  near  Missoula, 
Montana.     The  tree  had  been  struck  7  years  previously  and  showed  a  straight,  shallow, 
partially  closed  scar  from  37  feet  to  about  85  feet  above  ground.     The  new  furrow, 
with  many  protruding  slivers,  was  superimposed  on  the  old  scar  for  a  distance  of  only 
1  foot  at  the  38-foot  level.     Ignition  occurred  only  in  this  1-foot  zone  of  superimposi- 
tion.     Exuded  resin  had  collected  at  the  base  of  the  old  scar  and  was  evidently  ignited 
by  the  most  recent  discharge. 

The  third  ignited  tree  was  a  large  (120  ft.  tall,  40  in.  d.b.h.)  western  larch 
(Larix  occidentalis  Nutt.),  growing  in  a  cutover  stand  of  larch,  Douglas-fir 
(Pseudotsuga  menziesii  var.  glauca  (Beissn.)  Franco),  and  ponderosa  pine  in  the  Lolo 
National  Forest  of  western  Montana.     Growth-ring  count  indicated  the  tree  had  been 
struck  6  years  previous  to  the  fire-setting  discharge.     The  tree  had  lost  its  top 
many  years  earlier,  and  an  upper  branch  had  become  the  terminal  leader. 

The  fire-setting  discharge  occurred  at  1316:02  m.s.t.  on  September  14,  1966. 
Its  electrical  properties  were  recorded  electronically  at  a  station  16  miles  from 
the  tree,  and  the  visible  flash  and  subsequent  fire  were  documented  by  an  airborne 
lightning  observer.5  The  methods  and  equipment  used  in  the  lightning  recording  system, 
and  the  characteristics  of  the  discharge  that  caused  this  fire  are  described  elsewhere 
by  Fuquay  et  al.6 

The  burning  tree  is  shown tin  figure  1,  photographed  by  the  observer  about  a  minute 
after  the  discharge  occurred.     The  new  damage  was  superimposed  on  the  old  scar  for 
about  60  percent  of  the  old  scar's  length.     Portions  of  the  new  and  old  damage  appear 
in  figure  2,  which  shows  a  section  about  50  feet  below  the  tree's  tip  and  1  foot  above 
the  highest; firo  damage.     Note  the  ridges  of  (>  years'  callus  tissue  and  the  weathered, 
exposed  sapwood  on  the  edge  of  the  old  furrow  (lower  edge  in  photo).     Compare  this 
with  the  opposite  edge,  where  the  callus  tissue  was  removed  and  a  thin  strip  of  sapwood 
loosened  by  the  fire-setting  discharge.     This  appearance  is  typical  of  the  other  10 
trees  on  which  superimposition  of  scars  was  observed.     Note  also  that  the  old  and  new 
furrows  appear  to  terminate  at  the  right-hand  side  of  the  photograph.     However,  figure 
3  shows  that  both  reappear  about  a  foot  lower  on  the  bole.     Here  most  of  the  evidence 
of  the  new  furrow  was  destroyed  by  fire  but,  as  in  figure  2,  the  callus  tissue  of  the 
old  wound  was  removed  from  the  margin  of  the  scar  by  the  recent  discharge. 


5I  acknowledge  the  substantial  contribution  of  aerial  lightning  observer  J.  E. 
Bruns  in  the  documentation  of  lightning  effects  described  in  this  Note. 

6Fuquay,  D.  M.,  R.  G.  Baughman,  A.  R.  Taylor,  and  R.  G.  Hawe .     Documentation  of 
lightning  discharges  and  resultant  forest  fires.     U.S.  Forest  Serv.  Res.  Note  INT-68, 
7  pp.  1967. 


The  highest  point  of  massive  char,   lower  right  in  figure  3,  was  about  55  feet 
below  the  tip  of  the  tree,  near  the  base  of  the  volunteer  main  stem,  and  coincided 
with  the  highest  point  at  which  smoke  obscures  the  bole  in  figure  1  (lower  arrow). 
This  suggests  that  the  older  lightning  scar  at  this  point  was  a  primary  ignition  site 
for  the  more  recent  discharge.     The  massive  charring  in  this  region  precluded  observa- 
tions on  the  presence  of  resin  exudation  from  the  old  wound.    However,  the  old  scar  in 
figure  2  contained  only  small  amounts  of  such  deposits. 

Figure  1  also  suggests  that  ignition  occurred  at  other  points  farther  down  the 
bole,  either  on  the  old  lightning  scar  or  in  decayed  heartwood  of  the  lower  trunk, 
lividcnce  from  those  areas  was  destroyed  by  fire  and  by  severe  breakage  when  the  tree 
was  felled  to  suppress  the  fire. 

DISCUSSION 

The  three  instances  described  in  this  Note  show  that  tree-bole  ignition  by  light- 
ning sometimes  occurs  in  an  injury  caused  by  a  previous  discharge.     The  evidence  raises 
the  question  of  whether  the  presence  of  exuded  resins  in  an  old  lightning  scar  may 
increase  the  probability  of  tree-bole  ignition  by  a  later  discharge.     If  it  does, 
other  types  of  injuries  might  similarly  increase  chances  of  bole  ignition  by  lightning. 

I  would  appreciate  receiving  additional  observations  of  this  phenomenon  from 
fire  control  men  in  the  field.     Address  correspondence  to  the  author,  Northern  Forest 
Fire  Laboratory,  Intermountain  Forest  and  Range  Exp.  Station,  Drawer  7,  Missoula, 
Montana  59801. 


Figure  1. — Western  larch  struck  and  ignited  by  lightning,  photographed  about  a  minute 
after  discharge .     Upper  arrow  at  treetip;  lower  arrow  at  highest  level  of  smoke 
on  tree  bole.     Section  between  arrows  is  volunteer  terminal  leader. 
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Figure  2. — New  lightning  damage  partially  superimposed  on  6-year-old  lightning  soar. 
Lighter  portion  of  furrow  in  upper  part  of  photo  is  new  damage.     Callus  tissue 
and  thin  sapwood  strip  were  removed  from  this  edge  of  furrow  by  the  later,  fire- 
setting  discharge.     Top  of  tree  50  feet  to  left;  ruler  6  inches  long. 


Figure  3. — Upper  extremity  of  fire  on  tree  bole,  6  inches  above  crosscut.  Massive  char 
and  wood  loss  on  underside  of  bole,  right,  corresponds  with  highest  level  of  smoke 
(lower  arrow,  fig.   1) . 
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